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(54) BALL-POINT PEN REFILL AND METHOD OF MANUFACTURING THE SAME 



(57) A ball-point pen refill which can be applied to a 
knock type ball-point pen portable with the tip facing 
down. The refill provides clear handwriting and a 
smooth feeling of writing, and is free from leakage of ink 
from. the tip and has no possibility that the ball comes off 
even if a shock is applied thereto. Received in an ink- 
containing cylinder (1) composed of a tip holder mem- 
ber (9) and an ink-containing member (10) are ink (2) to 
which a shear reducing viscosity is imparted, and an ink 
follower (3) which is disposed at the back of the ink. Fit- 
ted into a tip hole (9a) of the tip holder member (9) is a 
ball-point pen tip (4) which holds a ball (6) and in which 
an inner wall surface (4f) of a caulked portion at a tip 
edge (4b) is formed into the same spherical shape as 
that of the ball, and a coil spring (7) is provided which 
constantly presses the ball against the inner wall sur- 
face of the caulked portion through a movable member 
(8). A tail plug (5) provided with ventilating means is fit- 
ted into the rear end of the ink containing cylinder (1). 
Formed on a portion (9d), at which the tip holder mem- 
ber (9) is fitted into the ink containing member (10), is a 
partition (9g) which includes an ink flow passage serv- 
ing to regulate the amount of f low of ink and a rear end 
surface (9c). 
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Description 
TECHNICAL FIELD 

The present invention relates to a ballpoint pen refill 5 
that uses an ink which is accommodated within an ink- 
accommodating tube and which has a viscosity that 
reduces with shear (a thixotropic property) such that the 
viscosity thereof is high in a static state but drops when 
a ball rolls, and. more particularly, it relates to a ballpoint 10 
pen refill in which drying out or leakage of the ink from 
an end portion of the tip is prevented by a configuration 
in which a coil spring is disposed within a front end 
aperture of the ink-accommodating tube and presses 
against a ball, either directly or via a movable member, 15 
within an inner reshaped surface of a front end rim that 
holds the ball of the ballpoint pen tip. 

BACKGROUND ART 

20 

A capped ballpoint pen of the prior art shown in Fig. 
7 uses an ink which is endowed with a thixotropic prop- 
erty and which is poured directly into an ink-accommo- 
dating tube 1. The ink 2 that is endowed with a 
thixotropic property, such that the viscosity thereof is 25 
high in a static state but drops when the ball rotates dur- 
ing writing, is accommodated within the ink-accommo- 
dating tube, and an ink follower 3 that follows the 
consumption of the ink and also prevents the ink from 
flowing backwards, is inserted at a rear portion of this 30 
ink. An engagement portion 9d of a tip holder member 9 
is fitted in the front end of the ink-accommodating tube, 
and a ballpoint pen tip 4 is fitted in a front end aperture 
9a thereof. A stopper 5 provided with a ventilation 
means is fitted in the rear end of the ink-accommodating 35 
tube 1 . This type of ballpoint-pen refill is inserted into a 
penholder tube B in a state such that only a writing por- 
tion protrudes from the front end thereof, and a front end 
portion of this penholder tube is covered by a cap C. 

" The prior-art* ink-accommodating tube 1 , shown in 40 
Fig. 8. has a smaller-diameter portion 1c that is open at 
the front end and a larger-diameter portion 1d that is 
open at the rear end, and the ink 2 endowed with a thix- 
otropic property and the ink follower 3 at the rear of this 
ink are incorporated within the ink-accommodating tube 45 
1 . The ballpoint pen tip 4 is fitted into a front end aper- 
ture la of the ink-accommodating tube 1, and a coil 
spring 7 that always presses a ball 6 against an inner 
reshaped surface 4f of a front end rim portion 4b that 
holds the ball is also disposed therein. The stopper 5 so 
provided with a ventilation means is fitted into the rear 
end of the ink-accommodating tube 1. This example 
relates to a refill which uses an ink having a thixotropic 
property and which is poured directly into an ink-accom- 
modating tube, whereby drying of the ink at the front 55 
end of the tip or leakage thereof is prevented. 

In the prior art, a ballpoint pen or refill that uses a 
low-viscosity ink (a water-based ink) necessitates a 
complicated structure, such as that of an internal-wad- 



ding type of water-based ballpoint pen wherein ink is 
guided to a tip end portion by a relay core in which ink is 
absorbed by an ink-absorbing member of cotton-like fib- 
ers covered by an outer film, or a pen-core type of 
water-based ballpoint pen that uses a pen core member 
having an ink-flow adjustment function that comprises 
comb grooves which pour the ink directly into the ink- 
accommodating tube, ink grooves, and air grooves. A 
ballpoint pen or ballpoint pen refill which is formed by 
the direct pouring of an ink endowed with a thixotropic 
property, which provides clear handwriting with the 
same smooth writing feeling as that of a low-viscosity 
ink, has an advantage in that it is simple to pour the ink 
directly into the ink-accommodating tube, because, 
although the ink maintains a high viscosity in a static 
state, the viscosity drops at the instant at which a shear- 
ing action occurs in the ink in contact with the ball sur- 
face when the ball rotates, so that the ink becomes a 
fluid. 

On the other hand, if a state is assumed in which an 
impact force is exerted on the refill or ballpoint pen, the 
nature of the ink ensures that a shear action is gener- 
ated at the contact surface between the ink and the ink- 
accommodating tube in the types of refill shown in Figs. 
7 and 8 as prior-art examples, the entire body of ink 
vibrates and thus the weight of the ink itself exerts an 
impact force on the ink follower when the tip is orien- 
tated upward or on the ball when the tip is orientated 
downward. An ink follower has certain physical proper- 
ties such as viscosity and the degree of wetting thereof 
with respect to the inner surfaces of the ink-accommo- 
dating tube, but all that supports the impact loading 
exerted on the ball is the force that holds the ball, which 
is produced by the process of reshaping the front end 
rim holding the ball, so that, if the impact force exceeds 
the force holding the ball, the ball could push the front 
end rim wider and fall out 

Therefore, of these ballpoint pens that use an ink 
endowed with a thixotropic property that is poured 
directly into an ink-accommodating-tube, the type of pen 
that has a writing portion covered by a cap having a clip 
that can be attached to and removed from clothing, as 
shown in the prior-art example of Fig. 7, is carried in a 
state in which the tip is orientated upwards, so that there 
is no problem when this refill is used in a capped type of 
ballpoint pen. However, if it is used as a refill in a retract- 
able type of ballpoint pen in which the tip is in a down- 
ward-orientated state and a pressing action on a 
pressing member accommodated within the holder tube 
causes a writing portion to protrude from or retract into 
an opening portion at a front end of the holder tube, 
there is a danger that impacts exerted during the protru- 
sion/retraction operation or while the pen is being car- 
ried could cause the ball to fall from the front end of the 
tip. If the ball falls out, ink will flow from the front end of 
the tip and stain the tube and clothing, so that this refill 
has not been used in a retractable type of ballpoint pen 
up until now. 

An objective of the present invention is therefore to 
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provide a ballpoint pen refill that can be used without 
problems in a retractable type of ballpoint pen, by a con- 
figuration that completely prevents leakage or dripping 
from the front end of the tip, even when the tip is orien- 
tated downward; prevents the ball falling out when it is 5 
subjected to an impact force; and, if the ball should fall 
out for some reason, prevents the ink from flowing out 
from the front end of the tip. 

DISCLOSURE O F THE INVENTION "w 

The present invention was devised in the light of 
these problems and provides means for preventing the 
ball from falling out due to an impact force that acts 
opposing a force caused by the endowment of a thixo- is 
tropic property. With an ink-accommodating tube that is 
formed integrally of a tip holder member and an ink- 
accommodating member, ink-flow passageways are 
formed in the tip holder member or an ink partitioning 
member that is disposed as a separate member within 
a connecting portion that links a smaller-diameter por- 
tion of the ink-accommodating tube into which the tip is 
fitted and a larger-diameter portion thereof in which the 
ink is stored. The ink-flow passage-ways are formed of 
lateral grooves, which are formed in the radial direction 
relative to an axial core and which communicate with an 
ink-flow passageway, and longitudinal grooves which 
extend in the axial direction to connect the lateral 
grooves to a rear end surface and to restrict the amount 
of ink flowing. This configuration ensures that a large 
proportion of the impact pressures of ink that has been 
set vibrating by an impact, is absorbed by the tip holder 
member or the rear end surface of the ink partitioning 
member. The ink loading from opening portions of the 
longitudinal grooves that regulate the amount of flow of 
the ink is further reduced by the bent ink passageways 
formed by the longitudinal and lateral grooves, so that 
the impact pressures exerted on the ball become 
extremely small. 

Furthermore, the inner surface within the reshaped 
portion is formed to the same spherical shape as that of 
the ball, by reshaping by rolling the front end rim holding 
the ball of the ballpoint pen tip to press the ball into con- 
tact with the reshaped portion, as means for completely 
preventing ink leakage (or dripping) from the front end 
of the tip, even when the tip is orientated downward. 
This ensures that a mutual surface contact is obtained 
in a valve mechanism of the front end portion of the tip 
that is in contact with the ball that is subjected to the 
resilient force of the coil spring in the inner reshaped 
surface of the ballpoint pen tip that holds the ball, so that 
the sealing function thereof is completely achieved. 

In addition, if the ball should happen to fall out for 
some reason, such as friction on the front end rim of the 
tip during writing, means for preventing outward flow of 
the ink from the front end of the tip is provided during the 
above described processing of the ballpoint pen tip by 
forming the ink guidance aperture that penetrates the 
rear aperture in such a manner that it has a predeter- 



mined length in the axial direction and the opening por- 
tion of the rear end aperture is maintained to be a circle, 
and also by forming as a tapered surface a connecting 
portion that links the front end portion to a core portion, 
which has a diameter larger than that of the front end 
portion and which has a front end portion orientated 
towards the ink-flow adjustment portion. This ensures 
that, if the ball should fall out, the movable member 
moves towards the front end so that the opening portion 
of the ink guidance aperture of the tip and the connec- 
tion portion of the movable member are brought into 
contact to act as a novel valve mechanism, thus pre- 
venting the ink from flowing out of the front end of the 
tip. 

This invention also relates to a ballpoint pen refill 
wherein a tip holder member has an ink-flow passage 
that does not reach as far as a rear end surface; lateral 
grooves, which are formed in the radial direction and 
which communicate with the ink-flow passage, and lon- 
gitudinal grooves which extend in the axial direction to 
connect the lateral grooves to the rear end surface, are 
provided in an engagement portion into which the ink- 
accommodating member fits; a partition portion is 
formed to comprise a rear end surface that regulates 
the amount of ink that flows through the longitudinal 
grooves; an ink endowed with a thixotropic property, 
such that the viscosity thereof is high in a static state but 
drops when a ball rotates, and an ink follower which is 
placed behind the ink to follow the consumption of the 
ink and prevent reverse flow of the ink are inserted into 
an rnk-accommodating tube that is formed integrally 
with an ink-accommodating member in the engagement 
portion of the tip holder member; an inner reshaped sur- 
face of a front end rim that holds the ball is^shaped to 
the same spherical surface as that of the ball; a ballpoint 
pen tip, which is formed to have an ink guidance aper- 
ture that penetrates the rear aperture to a-predeter- 
mined length in the axial direction, where the opening 
portion of the rear end aperture is maintained to be a 
circle, is fitted into a front end aperture of the tip holder 
member; and also a coil spring that always presses the 
ball into the inner reshaped surface of the tip. either 
directly or via a movable member, is disposed; and a 
stopper provided with a ventilation means is fitted into a 
rear end of the ink-accommodating member. Further- 
more, a movable member is disposed between the ball 
and the coil spring of the ballpoint pen refill, comprising 
a pressing portion formed of a front end portion in con- 
tact with the ball surface, a connecting portion that is a 
tapering surface linking this front end portion to a core 
portion, which has a diameter larger than that of the 
front end portion and which is positioned to the rear of 
this front end portion and in the vicinity thereof, and an 
ink-flow adjustment portion provided to form ink pas- 
sageways therearound. 

Another aspect of this invention concerns an ink 
partitioning member within a connecting portion that 
links a smaller-diameter and a larger-diameter portions 
of an ink-accommodating tube which is made of a metal 
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material. The smaller-diameter portion has a machined 
front end and the larger-diameter portion is closed at a 
rear end thereof. A front end surface of the ink partition- 
ing member is a spring bearer portion that supports the 
rear end of the coil spring pressing against the ball. The 5 
ink partitioning member is formed of an ink-flow pas- 
sage which opens onto a front end surface of the ink- 
flow passageway penetrating in the axial direction but 
which does not reach as far as a rear end surface. Lat- 
eral grooves which are formed in the radial direction 70 
communicate with the ink-flow passage, and longitudi- 
nal grooves which extend in the axial direction connect 
the lateral grooves to the rear end surface and restrict 
the amount of ink flowing. An ink endowed with a thixo- 
tropic property and an ink follower at the rear of this ink 75 
are inserted into the ink-accommodating tube; an inner 
reshaped surface of a front end rim that holds the ball is 
shaped to the same spherical surface as that of the ball; 
a ballpoint pen tip, which is formed to have an ink guid- 
ance aperture that penetrates the rear aperture to a 20 
predetermined length in the axial direction, where the 
opening portion of the rear end aperture is maintained 
to be a circle, is fitted into a front end aperture of the tip 
holder member; and a coil spring that always presses 
the ball into the inner reshaped surface of the tip, either 2 s 
directly or via a movable member, is provided; and a 
stopper having a ventilation means is fitted into a rear 
end of the ink-accommodating member. Furthermore, a 
movable member is disposed between the ball and the 
coil spring of the ballpoint pen refill, comprising a press- 30 
ing portion formed of a front end portion in contact with 
the ball surface, a connecting portion that is a tapering 
surface linking this front end portion to a core portion, 
which has a diameter larger than that of the front end 
portion and which is positioned to the rear of this front 35 
end portion and in the vicinity thereof, and an ink-flow 
adjustment portion provided to form ink passageways 
therearound. 

The thus-configured ballpoint pen refill can be used 
safely in a retractable ballpoint pen in which a depress- *o 
ing action on a pressing member accommodated within 
the holder tube causes a writing portion to protrude 
from or retract into an opening portion at a front end of 
the holder tube, and also the pen is carried with the writ- 
ing portion orientated downward. In other words, it is 45 
possible to provide an ink shock structure in the tip 
holder member or in the ink partitioning member in such 
a manner that, if a shock is exerted on the refill and the 
nature of the ink ensures that the entire ink body 
vibrates, the shock loading does not act on the ball and so 
thus the ball is prevented from falling out. It is also pos- 
sible to prevent leakage or dripping of ink from the front 
end of the tip, by consideration of a tight connection 
such that the inner reshaped surface of a front end rim 
that holds the ball of the ballpoint pen tip is pressed and ss 
formed to have the same spherical surface as that of the 
ball, in order to prevent leakage or dripping of ink from 
the front end of the tip. In addition, if the ball should hap- 
pen to fall out for some reason, the flow of ink from the 



front end of the tip can be prevented by a novel valve 
mechanism formed of the opening portion of the ink- 
guidance aperture of the tip and a ball-pressing portion 
of a movable member that presses against the ball by 
the resilience of the coil spring. 

If a thixotropic property is imparted to the ink, a high 
viscosity is maintained when in a static state so that the 
ink can be poured directly into the ink-accommodating 
tube without having to use components such as an ink- 
absorbing body or relay core having an ink-flow adjust- 
ment function, or a pen core. Further, the viscosity of 
the ink drops instantly with the rotation of the ball so that 
a clear handwriting with a smooth writing feel is 
obtained. Problem points such as leakage of ink from 
the front end portion of the tip and the dropping out of 
the ball due to impact can be coped with by inserting the 
front end portion of the tip into a sealing member (using 
a resilient material such as silicone rubber) within a cap, 
in the same manner as the capped type of ballpoint pen 
shown in Fig. 7, to create a product having a market 
value that would be extremely favorable. Therefore, the 
effect of the invention that has been perfected for a ball- 
point pen refill that can be applied to a retractable ball- 
point pen, in which the tip is in a downward-orientated 
state and a pressing action on a pressing member 
accommodated within the holder tube causes a writing 
portion to protrude from or retract into an opening por- 
tion at a front end of the holder tube, is to remove the 
nuisance of removing and replacing the cap by using it 
in a retractable type of ballpoint pen, with no changes 
from the functional point of view from the previously 
developed capped pen, to produce higher levels of func- 
tionality and convenience and thus make it possible to 
develop a novel product such as a retractable ballpoint 
pen, or even extend that effect further to previously 
unknown designs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. '1 is a longitudinal sectional view of a ballpoint- 
pen refill in accordance with a first embodiment of 
this invention; 

Fig. 2 is a longitudinal sectional view of a ballpoint- 
pen refill in accordance with a second embodiment 
of this invention; 

Fig. 3 is an enlarged longitudinal sectional view of 
an end portion of the refill of the first embodiment; 
Fig. 4 is an enlarged longitudinal sectional view of a 
front end portion of the refill of the second embodi- 
ment; 

Fig. 5 A is a view showing a reshaping process for a 
ballpoint-pen tip; 

Fig. 5B is a view showing a hammering process of 
the ball; 

Fig. 6 is a sectional view of a tip end portion when 
the ball has fallen out; 

Fig. 7 is a longitudinal sectional view of a prior-art 
ballpoint pen refill held in a capped type of ballpoint 
pen; 
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and Fig. 8 is a longitudinal sectional view of another 
prior-art ballpoint pen refill. 

BFST MODES FOR CARRYING OUT THE INVEN- 
TION 5 



Embodiments of the ballpoint-pen refill in accord- 
ance with this invention will be described below with ref- 
erence to the accompanying drawings. Note that the 
same reference numbers are used in the description to 
refer to the same members and portions mentioned in 
the above description of the prior art. 

A longitudinal sectional view of a first embodiment 
of this invention is shown in Fig. 1 . This embodiment is 
a ballpoint pen refill which can be installed in a retracta- 
ble ballpoint pen and which is filled directly with an ink 
that is endowed with a thixotropic property. In this figure, 
reference number 1 denotes an ink-accommodating 
tube within which an ink 2 is accumulated and an ink fol- 
lower 3 is inserted at the rear of the ink 2. A tip holder 
member 9 is fitted into a front end of this ink-accommo- 
dating tube 1 and a ballpoint pen tip 4 is fitted into a front 
end of the tip holder member 9. The ink 2 used is 
endowed with a thixotropic property such that it has a 
high viscosity when in a static state but the viscosity 
drops when the ball rotates. The ink follower 3 is a 
paste-like substance that follows the consumption of the 
ink and also prevents back-flow of the ink. A inner 
reshaped surface 4f is formed in a front end portion of 
the ballpoint pen tip 4, as will be described below, and a 
ball 6 is held therein. A movable member 8 is incorpo- 
rated within the ballpoint pen tip 4 upstream of the ball 
6, pressed towards the ball 6 by a coil spring 7. 

The tip holder member 9 opens at a front end aper- 
ture 9a into which the ballpoint pen tip 4 fits, as shown 
in the enlarged view of Fig. 3. An ink-flow passage 9b is 
provided communicating with this front end aperture 9a, 
and this passage 9b is terminated by a partition portion 
9g. A protuberant hilt portion 9h is provided around the 
outer periphery of the tip holder member 9, in contact 
with a front end surface of an ink-accommodating mem- 
ber 10, and a portion to the rear of the protuberant hilt 
portion 9h functions as the engagement portion 9d for 
the ink-accommodating member 10. This engagement 
portion 9d is provided with lateral grooves 9e, which are 
cut in the radial direction and which communicate with 
the ink-flow passage 9b, and longitudinal grooves 9f. 
which extend in the axial direction to connect the lateral 
grooves to a rear end surface 9c to form ink-flow pas- 
sageways. An end surface on the outer side of the par- 
tition portion 9g forms the rear end surface 9c for 
restricting the amount of ink that flows. 

A longitudinal section through a ballpoint pen refill, 
which is filled directly with an ink endowed with a thixo- 
tropic property and which can be inserted into a retract- 
able ballpoint pen in the same manner as the first 
embodiment, is shown in Fig. 2 as a second embodi- 
ment of this invention. The ballpoint pen refill of this 
aspect of the invention has an ink-accommodating tube ". 
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1 which is formed of a metal material and which has a 
smaller-diameter portion 1c that is open at a front end 
and a larger-diameter portion 1d that is closed at a rear 
end. An ink partitioning member 1 1 is disposed within a 
connecting portion 1b that links this smaller-diameter 
portion and the larger-diameter portion, an ink 2 that is 
endowed with a thixotropic property is accommodated 
within the ink-accommodating tube, and an ink follower 
3 is inserted at a rear portion of this ink A ballpoint pen 
tip 4 is fitted into a front end aperture 1a of the smaller- 
diameter portion and a inner reshaped surface 4f is also 
formed in a front end portion of the ballpoint pen tip 4. 
with a ball 6 held therein. A movable member 8 is incor- 
porated within the ballpoint pen tip 4 upstream of the 
ball 6, pressed towards the ball 6 by a coil spring 7. A 
stopper 5 provided with a ventilation means is fitted into 
a rear end of the larger-diameter portion. 

As shown in the enlarged view of Fig. 4, the ink par- 
titioning member 1 1 comprises a front end portion 11a 
positioned within the smaller-diameter portion 1c of the 
ink-accommodating tube 1 and a rear end portion 11b 
positioned within the large-diameter portion 1d thereof. 
A front end surface of the front end portion 11a acts as 
a spring bearer portion 1 1 c that supports a rear end of 
the coil spring 7, and an ink-flow passage 11e that 
opens at the front end surface but does not penetrate a 
rear end surface 11d thereof extends to thefjrear end 
portion 11b. In the rear end portion are formed lateral 
grooves 11f, which are cut in the radial direction and 
which communicate with the ink-flow passaged 1e, and 
longitudinal grooves 11g, which extend in the axial 
direction to connect the lateral grooves to a rear end 
surface lid and restrict the amount of ink that flows. 
Note that a plurality of lateral and longitudinal grooves 
are provided in radially symmetrical positions for the 
ink-flow passageways, in a similar manner to that of the 
tip holder member 9 of the first embodiment, so that 
there is no problem even if a malfunction such as a 
blockage of one of the ink-flow passageways should 
occur. This also has an advantage from the point of view 
of component manufacture for injection-molding a plas- 
tic material in that the cantilevered core pins for the ink- 
flow apertures can be supported and stabilized from 
both the upper and lower sides. Moreover, the ink parti- 
tioning member 11 disposed within the ink-accommo- 
dating tube 1 is preferably fixed integrally to the ink- 
accommodating tube by a deformation portion or por- 
tions 1e that are plastically deformed radially inward 
from the outer side of the ink-accommodating tube and 
engage the ink partitioning member 1 1 at a plurality of 
points or along a line. The fixing means could be any 
specific method such as the application of pressure, but 
it is important that the fixing should not be loosened 
even after long use. 

The configurations of the above first and second 
embodiments ensure that, if an impact force is exerted 
on the refill when the tip end portion is orientated down- 
ward, virtually all of the shock loading due to the ink 2 
vibrating within the ink-accommodating tube 1 is borne 
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by the rear end surface 9c of the tip holder member 9 of 
the first embodiment or the rear end surface 1 1d of the 
ink partitioning member 11 of the second embodiment, 
and also the loading of ink passing through the longitu- 
dinal grooves 9f or 11g that open into the respective s 
rear end surface is borne by the lateral groove 9e or 1 1f, 
so that the shock loading of ink that is exerted on the 
ball 6 is limited to an extremely small quantity extending 
from the ink-flow passage 9b or 11e up to the ball. 
Therefore, there is no impact loading that would push 
the ball out and thus it is possible to prevent malfunc- 
tions in which the impact force exerted on the refill 
makes the ball fall out. 

The ballpoint pen tip 4 used in the present invention 
is obtained by substantially the same processing means 
as that of an ordinary ballpoint pen tip. As shown in the 
structural diagrams of the tip end portion of Figs. 5(A) 
and 5(B), the ball 6 that has been inserted into a ball 
housing 4a is supported by a ball seat 4c in a base por- 
tion of the ball housing into which are cut a plurality of 
ink grooves 4g. Packing tools T are pressed against a 
front end rim 4b so that it is pressed into contact with the 
ball and is deformed to hold the ball, and an inner 
reshaped surface 4f thereof is thus formed into a spher- 
ical surface that is the same as that of the ball. The 
upper surface of the ball which is exposed from the front 
end rim is then hammered by a hammer rod H so that 
the ball seat is plastically deformed by a predetermined 
amount rearward, to form a structure such that a clear- 
ance Q is ensured around the ball within the ball hous- 
ing. 

Furthermore, the ballpoint pen tip 4 is configured in 
such a manner that the length of an ink guidance aper- 
ture 4e that extends between the ball housing 4a and a 
rear aperture 4d is set to be slightly longer than the ball- 
point pen tip, the length of the ink guidance aperture is 
set to a design length such that it is not affected by any 
deformation of the ink guidance aperture that might 
occur during the processing of the ink grooves 4g that 
are cut into the ball seat 4c and the processing that 
causes the ball seat portion to deform plastically by 
hammering the upper surface of the ball after the front 
end rim 4b has been reshaped, and an opening portion 
4h that opens at a rear aperture is formed into a circle. 

This invention is arranged in such a manner that the 
above described ballpoint pen tip 4 is fitted into the front 
end aperture 9a of the tip holder member 9 of the first 
embodiment or the front end aperture 1a of the ink- 
accommodating tube 1 of the second embodiment, and 
the coil spring 7 that always presses the ball 6 against 
the inner reshaped surface 4f of the front end rim 4b 
holding the ball, with the movable member 8 therebe- 
tween, is supported at the rear end of the coil spring 7 
by the front end aperture 9a of the tip holder member 9 
in the first embodiment or by the spring holder portion 
11c of the ink partitioning member 11 in the second 
embodiment. 

As shown in Figs. 3 and 4, the movable member 8 
interposed between the ball 6 and the coil spring 7 has 



a ball-pressing portion 8a including a front end portion, 
which has a diameter less than that of the ink guidance 
aperture 4e of the ballpoint pen tip 4 and which has a 
front end surface in contact with the ball surface. The 
movable member 8 also has an ink-flow adjustment por- 
tion 8b having a rear end surface 8e and defining there- 
around ink passageways 8f. The rear end surface 8e is 
in contact with the coil spring 7. In addition, the movable 
member 8 has a connection portion 8h that links the 
front end portion 8c to a core portion 8d thereof, which 
has a diameter larger than that of the front end portion. 
The connection portion 8h is formed as a tapering sur- 
face increasing in diameter towards the ink-flow adjust- 
ment portion 8b. The outer periphery of the core portion 
of the ink-flow adjustment portion 8b is sectioned into 
equal segments by a plurality of rib-like fins 8g of a 
diameter smaller than that of the rear aperture 4d of the 
tip. Note that, although rib-like fins are used in these 
embodiments to separate the ink passageways, the 
present invention is not limited thereto provided that 
consideration is given to ensuring that the flow in the 
front end portion of the tip is smooth and there is no tur- 
bulence in the ink that has passed the position of the 
coil spring. 

The present invention is configured in such a man- 
ner that the previously described relationship between 
the ballpoint pen tip 4 and the movable member 8 
pressed by the coil spring 7 prevents leakage (or drip- 
ping) of ink from the front end of the tip when the refill is 
being carried or has been left standing with the tip in a 
downward-orientated state, and also makes it possible 
to prevent leakage of ink from the front end of the tip if 
the ball should happen to fall out for some reason, such 
as friction on the front end rim of the tip during writing. 

In other words, the inner reshaped surface 4f of the 
front end rim 4b holding the ball 6 of the ballpoint pen tip 
4 is formed to have the same spherical surface as that 
of the ball, so that the mutual contact surface thereof 
with the ball, which is pressed by the resilient force of 
the coil spring 7 via the movable member 8, is naturally 
in a surface contact, not linear contact, and thus it is 
possible to greatly increase the reliability with which the 
leakage of ink is prevented from the front end of the tip. 
Furthermore, ink leakage from the front end of the tip 
can be prevented by the way in which the opening por- 
tion 4h, which opens into the rear aperture 4d of the ink 
guidance aperture 4e of the ballpoint pen tip 4, is 
formed as a circle and also the connection portion 8h, 
which connects the core portion 8d in the vicinity of the 
front end portion 8c of the ball-pressing portion 8a of the 
movable member 8, is formed as a tapered surface, as 
shown in Fig. 6. so that, if the ball should fall out, the 
movable member 8 moves towards the front end, and 
thus the opening portion 4h of the ink guidance aperture 
of the tip and the connection portion 8h of the movable 
member are brought into contact to act as a novel valve 
mechanism. 

Note that this embodiment is only one example of 
the configuration of the novel valve mechanism that pre- 
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vents the outward flow of ink If the ball should fall out, 
but it should be obvious that this novel valve mechanism 
can be configured in various other ways, such as the 
provision of an oblique surface connecting the opening 
portion to the rear aperture, for example, around the 
periphery of the opening portion 4h at which the ink 
guidance aperture 4e of the ballpoint pen tip 4 opens 
into the rear aperture 4d, or the provision of a protuber- 
ant valve portion (not shown in the figure) in contact with 
that oblique surface instead of the connection portion 8h 
in the vicinity of the front end portion 8c of the ball- 
pressing portion 8a of the movable member 8. 

The ballpoint pen refill of the present invention is 
intended to be inserted into a retractable type of ball- 
point pen, but there would be no particular problem 
about using it accommodated within a capped type of 
ballpoint pen. It should be noted, however, that there is 
another type of pen in which there is an air aperture at 
the front end side of the refill (in the embodiments of this 
invention, the air entrance opening is in the stopper), for 
replenishing air to match the ink used in writing, and 
evaporation of ink from this air aperture is prevented by 
replacing the cap. If this type of refill is used in the tip 
holder member 9 shown in Fig. 3, the atmospheric flow 
in the rearward and forward directions within the holder 
tube is blocked by the protuberant hilt portion 9h coming 
into contact with a matching stepped portion of the 
holder tube (not shown in the figure), and this atmos- 
pheric flow in the rearward and forward directions is 
blocked in the ink-accommodating tube 1 shown in Fig. 
4 by the connecting portion 1b between the smaller- 
diameter portion 1c and the larger-diameter portion Id 
coming into contact with a stepped portion of the holder 
tube (not shown in the figure). Therefore, to make the 
invention applicable to this type of capped ballpoint pen, 
using the tip holder member 9 shown in Fig. 3 for exam- 
ple, air grooves 9j could be provided opening onto an 
outer peripheral surface that extends in the axial direc- 
tion of the protuberant hilt portion 9h. This causes air 
pressurized by the replacing of the cap on the holder 
tube to flow through the air.grooves 9j towards the large- 
capacity rear portion of the holder tube, thus preventing 
abuse of the capabilities of the refill. 

Since a configuration devised with the above or 
similar means ensures that the ballpoint pen refill of the 
present invention is provided with a structure that com- 
pletely prevents leakage or dripping from the front end 
of the tip, even when the tip is orientated downward; 
prevents the ball falling out when it is subjected to an 
impact force; and, if the ball should fall out for some rea- 
son, prevents the ink from flowing out from the front end 
of the tip; it enables the provision of a ballpoint pen refill 
that can be used safely in a retractable type of ballpoint 
pen. 

INDUSTRIAL APPLICABILITY 

The ballpoint pen refill of the present invention as 
described above can be applied to a wide range of 



retractable ballpoint pens. 
Claims 

5 1 . A ballpoint pen refill wherein an ink-accommodating 
tube contains an ink having a thixotropic property, 
such that the viscosity thereof is high in a static 
state but drops when subjected to rotation of a ball, 
and an ink follower is placed within the ink-accom- 

10 modating tube behind the ink to follow the con- 
sumption of the ink and to prevent reverse flow of 
the ink; and wherein the ink-accommodating tube is 
fitted therein with an engagement portion of a tip 
holder member that has an ink-flow passage com- 

75 municating with a front end aperture, a ballpoint 
pen tip is fitted in said front end aperture of said tip 
holder member and a coil spring is disposed to 
press the ball into an inner reshaped surface of a 
front end rim of the tip holder member that holds the 

20 ball, and a stopper having a ventilation means is fit- 
ted in a rear end thereof; characterized in that said 
tip holder member (9) has an ink-flow passage (9b) 
therein communicating with the ballpoint pen tip. 
and is provided with a lateral groove (9e) communi- 

25 eating with the ink-flow passage and extending in a 
radial direction in said engagement portion (9d) of 
the tip holder member (9), and a longitudinal groove 
(9f) communicating with said lateral groove and 
extending in an axial direction to form an ink-flow 

30 passageway; and a partition portion (9g) is formed 
comprising a rear end surface for restricting the 
amount of ink flowing through the longitudinal 
groove. 

35 2. A ballpoint pen refill wherein an ink-accommodating 
tube contains an ink having a thixotropic property, 
such that the viscosity thereof is high in a static 
state but drops when subjected to rotation of a ball, 
and an ink follower is placed within the ink accom- 

40 modating tube behind the ink to follow the con- 
sumption of the ink and to prevent reverse flow of 
the ink; and wherein the ink-accommodating tube is 
fitted therein with an engagement portion of a tip 
holder member that has an ink-flow passage com- 

45 municating with a front end aperture, a ballpoint 
pen tip is fitted in said front end aperture of said tip 
holder member and a coil spring is disposed to 
press the ball into an inner reshaped surface of a 
front end rim of the tip holder member that holds the 

so ball, with a movable member disposed therebe- 
tween; and a stopper having a ventilation means is 
fitted in a rear end thereof; characterized in that 
said tip holder member (9) has an ink-flow passage 
(9b) therein communicating with the ballpoint pen 

55 tip, and is provided with a lateral groove (9e) com- 
municating with the ink-flow passage and extending 
in a radial direction in said engagement portion (9d) 
of the tip holder member (9). and a longitudinal 
groove (9f) communicating with said lateral groove 
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and extending in an axial direction to form an ink- 
flow passageway; and a partition portion (9g) is 
formed comprising a rear end surface for restricting 
the amount of ink flowing through the longitudinal 
groove. 5 

A ballpoint pen refill wherein an ink-accommodating 
tube having a smaller-diameter portion that is open 
at a front end and a larger-diameter portion that is 
closed at a rear end, contains an ink having a thix- 10 
otropic property, such that the viscosity thereof is 
high in a static state but drops when subjected to 
rotation of a ball, and an ink follower is placed within 
the ink-accommodating tube behind the ink to fol- 
low the consumption of the ink and to prevent is 
reverse flow of the ink, wherein a ballpoint pen tip is 
fitted in a front end aperture of the ink-accommo- 
dating tube and a coil spring is disposed to press 
the ball into an inner reshaped surface of a front 
end rim of the ballpoint pen tip that holds the ball, 20 
with a movable member disposed therebetween; 
and wherein a stopper provided with a ventilation 
means is fitted in a rear end thereof; characterized 
in that said ink-accommodating tube (1) is formed 
of a metal material and an ink partitioning member 25 
(11) is disposed within a connecting portion (lb) 
between the smaller-diameter portion (1c) and the 
larger-diameter portion (1d), said ink partitioning 
member (11) having a rear end surface (1 1d) form- 
ing an opening portion of an ink-flow passageway 30 
for restricting the amount of ink that flows; that said 
ink partitioning member (11) has a spring bearer 
portion (11c) for supporting a rear end of said coil 
spring (7), and said ballpoint-pen tip (4) is fitted in 
said smaller-diameter portion (1c); and that said ink 35 
partitioning member (11) has an ink-flow passage 
(1 1 e) which opens into a front end surface of the ink 
partitioning member and is closed by said rear end 
surface (11d), lateral grooves (1 If) are formed in 
radial directions to communicate with said ink-flow 40 
passage, and longitudinal grooves (11 g) extend in 
an axial direction to connect said lateral grooves to 
said rear end surface and to restrict the amount of 
ink flowing. , 

45 

The ballpoint pen refill defined in claim 2 or 3; 
wherein said movable member (8) comprises a ball- 
pressing portion (8a) having a front end portion 
(8c), which has a diameter smaller than that of an 
ink guidance aperture (4e) of the ballpoint pen tip so 
(4) and which has a front end surface in contact 
with a surface of a ball (6), and an ink-flow adjust- 
ment portion (8b) having a rear end surface (8e) 
which forms therearound ink passageways (8f) and 
which is in contact with a coil spring (7), and a con- 55 
nection portion (8h) connected to a core portion 
(8d), which has a diameter larger than that of said 
front end portion, said connection portion having a 
tapered surface diverging towards the ink-flow 



adjustment portion. 

5. A method of fabricating a ballpoint pen refill, 
wherein a reshaping tool (T) is pressed against a 
front end rim (4b) of a ball housing (4a) of a ball pen 
tip (4) in a state in which a ball (6) is positioned 
within said ball housing; rolling reshaping is per- 
formed to press a reshaping portion against the 
ball, whereby an inner reshaped surface (4f) is 
formed to the same spherical surface as that of the 
ball; and thereafter an upper surface of the ball 
which is exposed from the front end rim is ham- 
mered by a hammer rod (H) so that a ball seat (4c) 
is plastically deformed by a predetermined amount 
rearward to ensure a clearance (Q) around the ball 
within the ball housing; and an ink guidance aper- 
ture (4e) that penetrates a rear aperture (4d) is pro- 
vided with a predetermined length in an axial 
direction and an opening portion (4h) of the rear 
end aperture is maintained to be a circle. 
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